Small molecule inhibitor discovery for dengue virus protease using high-throughput screening.
Dengue virus (DENV), a member of mosquito-borne flavivirus genus in the Flaviviridae family, is an important human pathogen of global significance. DENV infections are the most common arbovirus infections in the world, causing more than ~300 million cases annually. Although majority of infections result in simple self-limiting disease known as dengue fever which resolve in 7-10 days, ~500,000 cases lead to more severe complications known as dengue hemorrhagic fever/dengue shock syndrome, more frequently observed in secondary infections due to an antibody-dependent enhancement mechanism, resulting in ~25,000 deaths. Currently, there are no vaccines or antiviral drug available for the treatment of DENV infections. Several viral and host proteins have been identified as potential targets for drug development. Some of the viral targets have enzyme activities that play essential roles in viral RNA replication for which in vitro high-throughput screening (HTS) assays have been developed. In this chapter, we describe an in vitro assay for the viral serine protease that has been successfully adapted to HTS format and has been used to screen several thousand compounds to identify inhibitors of the viral protease.